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/ 3 Claims. 
:This invention relates fo the art of machining 
metalg fo predeterinined sizes and shapes by the 
use ofgn 'edged outting tool which cuts with a 
hearing action after portions'of the metalabout 
to"be reinoved bave been raised to á high tein- 
pérature, but below the melting 'point of the 
nietal, y the use of a high frequency induction 
oil. 
Moreparticularly the invention relates to an 
impro,ed  inethod of this character for inachin- 
ing cylindrical stock fo cylindrical shapes through 
the use of an automatic or inanually controlled 
screw machine. 
In the hot inachining of moral on conventional 
lathes the ïnduction coil surrounds the work and 
raises the temperature of the inetal over an area 
whose..depth is substantiàlly equal to the depth 
of. he proposed cut and Whose width is no greatC 
than the-distance transversed bY the cutting: tool 
in.-the rime required for heating the.metàl to 
the ,desired temperature. 
Another. object of he invention is fo provide 
an improved induction heating coil which Will 
allow the coil fo be retracted froin the work 
before the cutting operation commences. In 
inany inachining operations the induction coil 
cannot surround the work, particularly in opera- 
tions wherein a box tool is used. In accordance 
with one einbodiinent of the prescrit invention, 
the coil extends over an arc no greater than 180 ° 
and approaches and retracts ïroin the work in a 
radial direction. If is moved inwardly fo heat the 
work and as soon as the shear strength of the 
inetal bas been reduced sufficiently through such 
heating, the coil is withdrawn and the cutting 
tool inoves in an axial or in a radial direction, 
fo cutting position. A cycle of operation inay 
thon be set up wherein the meinbers alternately 
approach and retract froin the work, the cutting 
part of the cycle continuing only so long as the 
shear strength of the inetal reinains sufficiently 
low so as fo secure the optiinum benefits of hot 
inachining. As the parent body cools the shear 
strength increases and the induction coil is again 
inoved fo heating position while causing the cut- 
ring tool to inove away. 
For the purpose of accurately determining the 
shear strength of the inetal in ortier to ascertain 
the need for greater or lesser heat the method 
disclosed in my co-pending application Serial No. 
î5,158, now abandoned, filed on even date here- 
with, inay be employed. 
In the drawing: 
Fig. 1 is a broken plan view of a turret screw 
inachine equipped with apparatus of the prescrit 
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ivënti0n, the riAw ShoWing the tool ,in cuting 
p0sition.ánd:he heating coil in retracted posi- 
tion. 
-Fig..2 .is.simïlr to.'Iig. 1 but shows the prts 
in the réverèdipoïti0n. 
Fig.:3 islam.plan view of a heating coil of the 
presënt invention in its initial fiat spiral shape. 
 Fig. 4 :is-asi-de elevation there0f, theview show- 
ing in broken lines the final:shape of the Coil. 
: Fig.. 5 .is.:a sïde ':elevation :of a modified :coil 
which is..arranged t:surroarid the work,, the- coil 
being formèd :ïn- two hinged, secions. 
:Fig.:6 is a" sïde eleVation-showing the saine Coil 
in open position. 
The numeral 0 indicates the.béd of. a conven- 
tional screw: inachine, éither.of the automatic- or 
seini-autoinatic type, the work, in this case a 
length  Of bar ,stock being fedthro,ugh a col- 
let 12. -A.plurality oï.tools I,.re inounted in 
a...tëol support I af least one of which is a cut- 
off tool. The support is rotatable in orderto 
bringa desired tool.into coitact with the work. 
A rotatable turret - mountéd on a support 16 
on the bed is arranged fo be moved toward and 
away flore the work and has means for support- 
ing various types of tools. Several of these tools 
are indicated af Il, 18 and 19, and at 20 there is 
illustrated a box tool having portions . and  
which engage the work. 
An induction heating coil 6 is carried on a 
support  which is inounted on an arin  whlch 
is pivoted af one side of the bed at . 
The construction of the coil is shown in Figs. 3 
and 4, the tube first being cofled as a fiat spiral, 
the convolutions of the spiral being relatively 
close together but, nevertheless, spaced from each 
other. After they are formed in this fashion, the 
fiat spiral is bent fo assume the arcuate contour 
shown in broken lines in Fig. 4. The coil inay 
thon extend around substantially 180 ° of the 
work. When this coil is in the position shown in 
Fig. 2 it is in heating position and the tools  
on support   inay be utilized if desired. The fur- 
rot !  is in retracted position, however. 
Support 6 for the turret bas an extension M 
provided with a cain surface . Thus, as the 
turret is inoved inwardly fo operative position the 
cam surface engages the free end 6 of arin  
and inoves the coil fo the position shown in Fig. 1. 
A spring  urges the free end of the arin against 
the cain surface. 
The operation of the apparatus is as follows: 
The support 6 is in the retracted position of Fig. 
2 and the coil $ partially surrounds the work 
which is rotating. In this position any of the 
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tools 13 may be utilized, if desired, without re- 
tracting the heating coil. When the shear 
strength of the metal bas been reduced sufficient- 
ly, through the application of heat, turret 15 may 
be advanced toward the work and the coi1 is 
thereby retracted as shown in Fig. 1. When the 
machining operation is completed the finished 
article is cut from bar stock by one of tools 13 
and the operation repeated. 
In some instances the shear strength of the 
metal may be increased beyond a desired maxi- 
mum, due to cooling of the metal, before the 
cutting operation is finished. In such an event 
the turret is retracted for the application of heat 
and the cutting thereafter continued. 
The cofl shown in Fig. 5 may comprise two 
cofls substantially the saine shape as that shown 
in Fig. 1 which are suitably hinged together to 
substantially completely surround the work. 
These two coils 4{} and 41 may each be formed 
in the fiat spiral shape shown in Fig. 3 and then 
bent to assume the arcuate shape shown. Hinge 
means 42 are employed for mounting the coils 
in the manner shown in Fig. 5 wherein they sur- 
round the work 43 substantially completely. In 
Fig. 6 the coils bave been opened. Suitable 
means (hot shown) may be employed for opening 
the coils to the latter position when the tool is 
to be moved to cutting position. 
It wfll be apparent that many changes and 
modifications may be made in the method and 
apparatus described and illustrated herein with- 
out departing from the spirit of the invention as 
defined by the appended claires. 
What I claim is: 
1. The method of machining metal to cylin- 
drical shapes which consists in alternately ap- 
plying heat to localized portions of the work by 
the use of a high frequency induction coil to 
reduce the shear strength of the metal and then 
retracting said coil and removing portions of the 
work so heated by the use of an edged cutting 
tool which cuts with a shearing action, and con- 

4 
tinuing the cutting until the shear strength of 
the metal increases to a point wherein a further 
application of heat is required. 
2. The method of machining metal to cylin- 
5 drical shapes by a work handler and edged cut- 
ring tool which cuts with a shearing action and 
an induction heating coil which applies locallzed 
heat to portions of the work about to be removed 
in order to reduce the shear strength of the 
I0 metal, which consists in positioning the cofl rela- 
tive to the work and raising the temperature 
of the latter to a desired heat below the melting 
point of the metal and then moving the cutting 
tool into cutting relation with the work while 
1 retracting said coil, and continuing the cutting 
until the shear strength of the metal increases 
to a point wherein a further application of heat 
is required. 
3. An apparatus for machining metal to pre- 
2 determined shapes comprising a work handler, 
an edged cutting tool which cuts with a shearlng 
action, means providing relative movement be- 
tween the work and the tool, an induction heat- 
ing coil for applying localized heat to portions 
25 of the work about to be removed and means for 
retracting the coil from the work, after such 
heating has been effected, and for moving the 
cutting tool into cutting relation with the work. 
30 RICHARD I. N. WEINGART. 
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